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Objective: There has been controversy as to the selection of surgical 
treatments for acute type A dissection with the tear in the descending 
thoracic aorta; a subtype of acute aortic dissection in which the limited tear 
is located distal to the left subclavian artery but the dissection extends 
retrogradely to the ascending aorta. Methods: Total replacement of the 
ascending aorta and aortic arch was performed in 12 patients with acute 
type A dissection with the tear in the descending thoracic aorta between 
March 1991 and the end of September 1995. The indications for total 
replacement of the ascending aorta and aortic arch were cardiac tampon- 
ade, acute aortic regurgitation, cerebral ischemia, and dilatation of the 
ascending aorta. The operation was performed with the aid of extracorpo- 
real circulation, blood cardioplegia, selective cerebral perfusion, and open 
distal anastomosis. The surgical procedure used was total replacement of 
the ascending aorta and aortic arch with a graft provided with three limbs 
accompanied by resection of the intimal tear in the descending thoracic 
aorta. Results: Hospital death occurred in two patients (16.7%). In both, 
death was due to dissection/related complications of renal/mesenteric 
ischemia. The other 10 patients have had uneventful postoperative courses 
over a mean period of 24 months. Conclusions: Total replacement of the 
ascending aorta and aortic arch accompanied by resection of an intimal 
tear distal to the left subclavian artery seems to be justified in selected 
patients with acute type A dissection with the tear in the descending 
thoracic aorta. (J Thorac Cardiovasc Surg 1996;112:973-8) 
D issecting aneurysm of the thoracic aorta has been classified by DeBakey and associates 1 and 
by the Stanford group. 2The latter classification has 
been used more widely in recent years because of its 
usefulness for evaluation of the prognosis of the 
disease and determination of the therapeutic ap- 
proach. It is currently generally accepted that Stan- 
ford type A acute aortic dissection and uncompli- 
cated acute type B aortic dissection are treated by 
emergency surgery and medical treatments, respec- 
tively. Moreover, type A aortic dissection requires 
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median sternotomy and total cardiopulmonary b - 
pass, whereas type B aortic dissection requires left 
thoracotomy and partial femoro-femoral bypass. 
However, the existence of a subtype that does not fit 
this classification and therapeutic guidelines has also 
been suggested: acute type A dissection with the 
tear in the descending thoracic aorta, in which the 
intimal tear is located in the descending thoracic 
aorta near the left subclavian artery and the dissec- 
tion extends retrogradely to the ascending aorta. 
This subtype was termed DeBakey type III-D by 
Reul and associates, 3 type IIl retrograde dissection 
extending to the aortic arch and ascending aorta by 
Erbel and coworkers, 4 descending/type A by Lans- 
man, Ergin, and Griepp, 5 and non-A/non-B aortic 
dissection by von Segesser and colleagues. 6 The 
prognosis of this subtype is considered to be ex- 
tremely poor, 3'4 and the selection of therapeutic 
approaches and surgical procedures has been con- 
troversial. We have performed total replacement of
the ascending aorta and aortic arch through a 
median sternotomy in these patients. In this study, 
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the indications, techniques, and results of the oper- 
ation are described. 
Patients and methods 
Patients. There were 12 patients with acute aortic 
dissection, in which an intimal tear was located near the 
left subclavian artery and the dissection extended retro- 
gradely to the ascending aorta, who underwent otal 
replacement of the ascending aorta and aortic arch be- 
tween March 1991 and the end of Septembe r 1995. 
During this period, 56 patients with descending thoracic 
aortic dissection were treated, and the lesions in 16 
patients (29%) were classified as of this subtype. Four of 
these patients were excluded from this study: one patient 
underwent replacement of the descending thoracic aorta 
through a left thoracotomy because the lesion was located 
primarily in the descending thoracic aorta, two patients 
received only medical treatments because of thrombotic 
occlusion of the false lumen in the ascending aorta, and 
one patient died of acute myocardial infarction as the 
dissection extended to the trunk of the left main coronary 
artery during medical treatments. On the other hand, 60 
patients with acute type A aortic dissection underwent the 
emergency operation, and the lesions in 12 patients (20%) 
Were confirmed as of this subtype at the time of operation. 
The eight male and four female subjects ranged in age 
from 46 to 75 years, with a mean of 60 ± 9 years. 
Preoperative clinical symptoms, which included precordial 
pain, back pain, or abdominal pain, were present in all 
patients. As complications, hock was observed in three 
patients, cardiac tamponade in six, left pleural rupture in 
three, acute aortic regurgitation i six, cerebral ischemia 
in two (one had transient right hemiplegia nd the other 
had loss of consciousness, in which the compromise of 
arch vessels was confirmed by angiography), and renal/ 
mesenteric schemia in two. Four patients required endo- 
tracheal intubation and assisted ventilation because of 
preoperative cardiopulmonary insufficiency. Total re- 
placement of the ascending aorta and aortic arch was 
indicated for cardiac tamponade in four patients, cardiac 
tamponade, acute aortic regurgitation, and cerebral isch- 
emia in two, acute aortic regurgitation and cardiac tam- 
ponade in two, acute aortic regurgitation in two, and 
enlargement of the diameter of the ascending aorta (5 cm 
or greater) in two. The time from the onset of dissection 
to the operation ranged from 6.5 to 76 hours, with a mean 
of 39.9 ± 27.5 hours. 
Operative techniques. The heart, ascending aorta, and 
aortic arch were exposed through a median sternotomy 
and the arch vessels through bilateral supraclavicular 
incisions, 5 cm in length, after partial division of sterno- 
cleidomastoid muscles. After heparin was administered, 
extracorporeal circulation was instituted by draining blood 
from the right atrium using a single two:staged cannula 
with return of the blood into the femoral artery. A left 
ventricular vent was inserted Via the right superior pulmo- 
nary vein. Fig. 1 shows the surgical technique. The ascend- 
ing aorta was crossclamped, the aorta was incised, and 
blood cardioplegic agent was infused directly into the 
orifices of the left and right coronary arteries. After the 
internal surface of the ascending aorta and the aortic valve 
were examined, the aorta was completely transected im- 
mediately above the aortic commissure. Aortic valve 
resuspension was performed in six patients with acute 
aortic regurgitation. Then the proximal false lumen was 
obliterated by applying Teflon felt to the internal and 
external surfaces of the aorta. In the four patients treated 
in 1995, gelatin-resorcin-formaldehyde glue 7was infused 
into the proximal false lumen, and Teflon felt was applied 
only to the external surface of the aorta (Fig. 1, A). In one 
patient with coronary artery disease, a bypass operation 
was performed using a vein graft to the left anterior 
descending coronary artery. By this time, the patient's 
rectal temperature was cooled to about 22 ° C by extracor- 
poreal circulation. After circulatory arrest had been insti- 
tuted, the ascending aorta was unclamped. The innomi- 
nate artery and left common carotid artery were 
cannulated from inside the aorta (Fig 1, B). Then selective 
cerebral perfusi0n was started at a perfusion rate of 10 
ml/kg per minute for protection of the brain during 
reconstruction of the aortic arch. The details regarding 
selective cerebral perfusion have been described previous- 
ly. 8 The internal surface of the aortic arch and descending 
thoracic aorta was examined uring arrest of the circula- 
tion via the femoral artery. In all patients an intimal tear 
was observed in the descending thoracic aorta distal to the 
origin of the left subclavian artery. After the descending 
thoracic aorta distal to the intimal tear was completely 
transected, the distal false lumen was obliterated by the 
same method as was the proximal false lumen (Fig. 1, B). 
At this time. the descending thoracic aorta was exposed 
when necessary by opening the chest hrough the longitu- 
dinal incision of the left parietal pleura. A four-limbed 
arch graft was prepared by an assistant surgeon during the 
operation. A woven double velour Hemashield graft 
(Meadox Medicals, Inc., Oakland. N.J.), 24 to 26 mm in 
diameter for the arch graft, was attached with a 12 mm 
Hemashield graft for the innominate artery and an 8 mm 
Hemashield graft for the left common carotid and left 
subclavian arteries. The fourth limb. used for antegrade 
sysl;emic perfusion, was sutured to the side of the arch 
graft at the same level of the left subclavian artery. Then 
this graft was sutured to the stump of the descending 
thoracic aorta with a 3-0 polypropylene running suture 
(Fig. 1, C). The distance between the origin of the left 
subclavian artery and the stump of the descending tho- 
racic aorta ranged from 2 to 8 cm, with a mean of 4.5 z 1.5 
cm. In the first five patients to be treated, after completion 
of the distal graft anastomosis, antegrade systemic ircu- 
lation was started from the side limb of the left subclavian 
artery graft, and rewarming was begun. Then a proximal 
graft anastomosis was performed with a 3-0 polypropylene 
running suture, and coronary perfusion was started. The 
innominate artery and left common carotid artery were 
anastomosed to each limb of the graft with 4-0 polypr0- 
pylene running sutures used in succession. The left sub- 
clavian artery was reconstructed after termination of 
extracorporeal circulation. In the seven patients treated 
after November 1993, the surgical procedure was changed 
as described below for protection of the left vertebral 
artery region. After completion of the distal graft anasto- 
mosis, the left subclavian artery was sutured to a side limb 
of the graft (Fig. 1, D). The proximal end of the graft was 
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Fig. 1. A scheme of the surgical technique of total replacement of the ascending aorta and aortic arch 
using a graft provided with branches for acute type A dissection with the tear in the descending thoracic 
aorta. See the text for details. 
crossclamped, antegrade systemic irculation was started 
via the fourth side limb, and rewarming was begun (Fig. 1, 
E). The proximal graft anastomosis was then performed, 
and coronary perfusion was started. The innominate 
artery was then anastomosed to the limb of the arch graft 
with a 4-0 polypropylene running suture (Fig. 1, F). Before 
completion of the graft anastomosis, the cerebral perfusion 
cannula was removed. After a 50% reduction in volume of 
cerebral perfusion, the left common carotid artery was 
anastomosed tothe limb of the arch graft in a similar fashion 
(Fig. 1, G). After termination of extracorporeal circulation, 
the fourth side branch used for antegrade systemic ircula- 
tion was removed (Fig. 1, H). 
The mean total pump time was 22i _+ 27 minutes, 
cardiac ischemic time 129 -+ 28 minutes, selective cerebral 
perfusion time 99 _+ 19 minutes, and open distal anasto- 
mosis time 52 _+ 17 minutes. 
Results 
All of the patients regained consciousness after 
the operation without any distinct evidence of 
stroke. Two patients who had transient cerebral 
ischemia before the operation recovered com- 
pletely. As postoperative complications, pulmonary 
insufficiency that necessitated assisted ventilation 
for more than 5 days was observed in five patients, 
renal insufficiency with a blood urea nitrogen level 
of more than 70 mg/dl or a serum creatinine level of 
more than 3.0 mg/dl in three patients, and low 
cardiac output necessitating intraaortic balloon 
pumping in one patient. Hospital death occurred in 
two patients (16.7%), and death was related to the 
dissection/related complication of renal/mesenteric 
ischemia in both patients. One died on the thir- 
teenth postoperative day, and the other died 4 
months after the operation of multiple organ failure. 
Aortography and computed tomographic scan 
were performed after the operation in 10 patients to 
evaluate the state of the false lumen in the distal 
descending thoracic aorta; closure of the false lu- 
men was observed in five (50%) (Figs, 2 and 3). The 
10 patients excluding the two patients who died in 
the hospital had uneventful courses and were dis- 
charged in good condition. No late death has been 
observed uring a follow-up period of 4 months to 4 
years, 11 months (mean 24 + 20 months). Two 
patients underwent reoperation in the late postop- 
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Fig. 2. A preoperative digital subtraction angiographic image in acute type A dissection with the tear in 
the descending thoracic aorta. The primary intimal tear is loc ted near the left subclavian artery, and the 
dissection extends retrogradely to the ascending aorta. This p tient had acute aortic regurgitation and 
extension of the dissection to the innominate artery. 
erative period. One patient had total replacement of 
the descending thoracic aorta 4 years, 9 months 
after the initial operation for aneurysmal formation 
of the distal false lumen owing to leakage at the 
distal anastomosis of the graft, and the other had 
aortoiliac graft replacement 6 months after the 
initial operation for abdominal aortic aneurysm. 
Discussion 
In dissecting aneurysm of the thoracic aorta, the 
dissection extends not only antegradely but also 
retrogradely from the site of intimal tear. A typical 
retrograde dissection is type A dissection with the 
tear in the descending thoracic aorta, a subtype of 
aortic dissection in which the intimal tear extends 
from a site near the left subclavian artery retro- 
gradely to the ascending aorta. Differentiation of 
this subtype from acute type A dissection, in which 
the intimal tear is located in the ascending aorta, is 
not always easy. The precise prevalence of this 
subtype is not clear, but it is considered by some to 
occur more than is generally expected. Reul and 
colleagues 3 classified nine (10%) of 91 cases of 
DeBakey type III dissection as this subtype in 1975, 
and in 1984 Miller and coworkers 9 classified as this 
subtype five (10%) of 48 cases of dissection i  which 
the intimal tear was located in the descending 
thoracic aorta. In 1993 Erbel and associates 4 re- 
ported that 22 (27%) of 82 cases of DeBakey type 
III were of this subtype, and in 1994 Lansman and 
colleagues 1° reported that five (7%) of 69 cases of 
acute type A dissection treated surgically were of 
this subtype. In many of our patients, we performed 
emergency operations under the tentative diagnosis 
of acute type A dissection without determining the 
location of the intimal tear because of the urgency 
of the preoperative condition, only to intraopera- 
tively confirm the presence of an intimal tear near 
the left subclavian artery and make the diagnosis of 
this subtype. Therefore it is likely that this subtype 
was present in many patients heretofore diagnosed 
with acute type A dissection. At present, in patients 
with acute type A dissection when the intimal tear is 
not located in the ascending aorta, the proximal 
descending thoracic aorta as well as the ascending 
aorta and aortic arch are usually examined uring 
the operation under circulatory arrest. Therefore 
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Fig. 3. A postoperative digital subtraction angiographic image in the sampatient. The ascending aorta, 
aortic arch, and arch vessels were reconstructed satisfactorily. The aortic regurgitation has disappeared, 
and the false lumen of the descending thoracic aorta is ccluded. 
the diagnostic frequency of this subtype is expected 
to increase. 
The selection of surgical treatments for this sub- 
type has been controversial. 3' 4. 6, 9. 11 In patients in 
whom the false lumen of the ascending aorta is 
thrombosed early after the onset and no dilation of 
the ascending aorta is observed, the treatments are, 
in principle, the same as those for acute type B 
aortic dissection. Specifically, replacement of the 
descending thoracic aorta accompanied byresection 
of the intimal tear through a left thoracotomy 
should be performed only for patients with rupture 
of the descending thoracic aorta and distal organ 
ischemia, whereas medical treatments are recom- 
mended in patients without such severe complica- 
tions. Emergency operation s ecessary when the 
false lumen of the ascending aorta is patent, and the 
lesion is classified as acute type A dissection. The 
selection of the surgical procedure in such patients 
is controversial. Reul and colleagues 3 repaired the 
descending thoracic aorta through a left thoracot- 
omy but reported an 89% mortality rate owing to 
cardiac tamponade. Repair of the ascending aorta 
through a median sternotomy is needed in patients 
with acute aortic regurgitation, cardiac tamponade, 
cerebral ischemia, and dilatation of the ascending 
aorta. In such patients, it is a quandary whether the 
intimal tear of the descending thoracic aorta should be 
resected simultaneously with total replacement of the 
aortic arch. Miller and coworkcrs 9 reported that in 
patients with acute type A aortic dissection, there was 
no significant difference according to whether the 
intirnal tear was resected or not in terms of either the 
operative or late survival. However, if the intimal tear 
is not resected, the potential for immediate bleeding 
from the anastomosis sites, rupture of the false lumen, 
secondary development of aneurysm from the false 
lumen in the aortic arch, and reoperation or death 
owing to rupture might increase. Erbel and coworkers 4 
reported that thrombotic occlusion of the false lumen 
could not be expected simply b  replacement of the 
ascending aorta in such cases, and that he results such 
an approach were therefore unsatisfactory. Recently, 
reconstruction f the aortic arch has been performed 
more aggressively for acute type A aortic dissection 
because of marked improvements in the methods of 
preventing cerebral ischemia during the aortic arch 
repairJ 2-15 Resection of the intimal tear near the left 
subclavian artery followed by extended reconstruction 
by total replacement of the ascending aorta and aortic 
arch may be the best treatment for this subtype. This 
extended reconstruction can be performed with ac- 
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ceptable mortality and morbidity by the use of a graft 
provided with three limbs for replacement of the aortic 
arch, selective cerebral perfusion for protection of the 
brain, and open distal anastomosis. 15Hospital death 
was observed in two (16.7%) of our patients, and the 
cause of death in both patients was related to renal/ 
mesenteric ischemia, which is a major risk factor that 
affects the surgical results. 9 
Access to the point in the descending thoracic 
aorta distal to the origin of the left subclavian artery 
by median sternotomy is a problem. In our patients, 
the graft was anastomosed to the descending tho- 
racic aorta 2 to 8 cm (mean 4.5 cm) from the origin 
of the left subclavian artery origin after resection of 
the intimal tear. Usually, the descending thoracic 
aorta 4 to 5 cm distal to the origin of the left 
subclavian artery can be reached without left thora- 
cotomy. In a patient who had rupture into the left 
thoracic cavity, the descending aorta 8 cm distal to 
the origin of the left subclavian arteries could be 
reached by displacement of the heart and the lung to 
the right and opening of the thoracic cavity by 
longitudinal incision of the left pleura. 
In one patient, an aneurysm developed from the 
false lumen because of leakage from the site of the 
distal aortic anastomosis in the late postoperative 
period, and reconstruction of the descending tho- 
racic aorta was required. The prevalence of leakage 
through the needle holes at the site of aortic anas- 
tomosis has decreased recently because of the use of 
gelatin-resorcin-formaldehyde glue and, more re- 
cently, because of our use of a modified "elephant 
trunk" technique in which another smaller-caliber 
graft is inserted into the true lumen of the descend- 
ing thoracic aorta. Teflon felt is placed outside the 
aorta, and then the false lumen is obliterated in a 
sandwich fashion. The occlusion rate of the false 
lumen distal to the site of the aortic anastomosis i  
expected to increase. 
In conclusion, extended aortic reconstruction by 
resection of the intimal tear in the descending 
thoracic aorta and total replacement of the ascend- 
ing aorta and aortic arch is considered to be a 
reasonable surgical technique for the treatment of 
acute type A dissection with the tear in the descend- 
ing thoracic aortia complicated by cardiac tampon- 
ade, acute aortic regurgitation, cerebral ischemia, 
and dilatation of the ascending aorta. 
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